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nnPTTMFNT- IDENTIFIER: US 6359054 Bl . . . ^ ^ • 

^Polynucleotide oomposltionB for intramuscular admrnistratron 


f^yfl^ligliify^ignld^o »eat th. following formula. .#STH14#, 

Brief Summary Paragr aph Right (66) : Th*. invention also includes 

surfactant-containing Polynucleotide compositions^ The inv^ surfactant. The 

^Sfl^^J^^iiiin~Koi^.?Up!if^e e pScJ^iia increase soluMlit. of t-e 
co^lex and increase biological activity of the compositions. 

.ijeua. ^ ' J^-r J v>^^T^h^/i bpta -D-qlucopyranozide, n-nepcyi 

.beta.-D-glucopyranozide, .^-^^P^^i^^f ^^^.^ In-qlucopyranozide, n-nonanoyl 

H^oitinin heptanoyl-N-methylglucamide, heptanoyl-N-methylglucamide 
.beta . -D-thioglucopyranozide . 

Brief summ ary Paragraph Type 1 (21): preferably from 

in which X, i. z, i, and jhave 5^^°,^^°" so? and wherein for each 

about 5 to about 200, more preferably from ^^°^^^^°.^''°''^ethyl group. Formulas 
R.sup.l, R.sup.2 pair, one is l^r<^^°?^^^^'^f/^^ ^^'^JJ JJactTce the orientation of the 
IS^USr^aSIii :rth?rSri^b^lof. tnfb^'rindS^'his'random orientation is 
isopropyxene lciuxo ,^YVTT^ ;^nrS (xxvill) which are more complete. Such 
J^tj-^ftSlen^ riySS^U'n ^^copoly^^ 

polymers within the B-A-B formula are often referred to as 
" Pluronic -R.RTM. " or "meroxapol." 

Brief Summary Paragraph Table (2) : 
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average Average # of # of oxypropylene oxyethylene CMC -fiVJ- ^ -i^,' ^^?o^M3 

units, n.sup.l -^^^-^.r^oSoSI 8 2? 5 16 3590 L61 2000 31.0 4.5 3 110 L62 2500 

1850 22.3 12.6 12 2160 Mi 2200 22.8 20^0 3.? 29 480 L81 2750 42.7 6.2 

34 5 11.4 7 400 L64 2900 30.0 26.4 15 480 ^^."^g^ 7700 39 8 122.5 24 91 F88 

2 23 P84 4200 43—38.2 14 71 4600 9^7 52^3 16 f %J^°°236 4 28 77 LlOl 3800 

11400 39.3 207.8 28 250 L|2 365 f ■^\^l-l^l,'lZl\l 0 52.S 13 3.4 P105 6500 56.0 
58.9 8.6 1 2.1 P103 4950 59.7 33.8 9 2 10 0 1 1 P123 5750 69.4 39.2 8 

73.9 15 6.2 F108 14600 50.3 265^4 27 22 tgl^^OO 68^2^0^0 1 -^^ 
4.4 F127 12600 65.2 ^00 . 4 22 2^8^sup 1 The av^^^^ ^ J^^^ _ 

Sb^rSS%^?rsS?ficeTen:i;^^^^ -ro.oXecuXe. 
28: 2303-2314 (1995) . 

Detailed De s cription Paragraph Right (1) : ^ ^^^^^ mammary 

This experiment^ntroducea P^Jf ^^^^ "^^^^^^^^ p^asmS pUC19 (available from the 

tumor cell line. Plasmid P-^^^a -Gal comprises piasp ^ ^ 

institute of Gene Biology, "galactosidase has been 

eukaryotic transcription ^^^^ and a coli ^beta^ g measured by 

incorporated. With this P^f jf^^tracLble from the treated cells. The 
measuring -J-ta. -galactosidase activity^^^^ ^^^^^ ^^^^^.^ ^ p,^^ , 51 

copolymer utilized was a triblockcopoxyme^^ poiycation used was 
and y was 39 (hereinafter " Pluronic A . P y.,, .mu.g/ml solution of 

poly(N-ethyl-4-vinylpyridinium bromide < f ^^^^^ solution of PBS containing 

p.bita.-Gal (predominantly ^^P^^^°^l^^^ ^^^^^p!!;^ These amounts were calculated to 
10 mg/ml of Pluronic A and 45 .mu.g/ml of Pf^^^^J; ^^osphate groups of about 10. 

?druo of ^^^^^ 

^^^^ '-Sir c»"cS aSo l1T..ta.-oaX ... . .«u../.X. TMs 

solution was the "Pluronic A transfecting medium. 

Detailed Des cription Paragraph Right (3) : ^ method of the invention 

The block copolymer comprised a tnblocK copolymer transfecting solution of 1 

18, and y was 23 (hereinafter "PlHI^nil B^K A^l^£onic B tran^^^^^^.g ^ ^^^^^^^^ 
.mu.g/ml p.beta^-Gal 3 ;f ^^Z™! PEVPco^pC^^^^ nucleotid^-ph^hates was about 

fhrSgit ^.ftirorP?i^T"^a.^GaAas about 5 . times . 10 . sup. 3 . 

i^i'^S^^^ii^^ £lis per Plate onto ^ 

overnight under serum- containing g^°"^h medium. The serum c 3^^^ C., under 

replaced with serum-free medium ^^^^he cells were inc ^g^tide complex, the 

5% CO. sup. 2 for 24 hours. For transfecting solution. The cells were 

medium was then replaced with 5 ml |iHgg| B transfecting ^^^^^ ^^^^^^^ 

incubated, with gentle rocking, f 3 7. degree c^, una ^^^^^^ then 

experiments, cells were transfected with polynucleotide compi ^ i^^^^ated, with 

replaced with 5 ml_Pluronic B transfecting solution. The cells ^^^^^^^ 

gentle -eking at ^ 7 ^^egra- c undey% CO . s^ ,,,,,,,,, 

XrTSc^pt^iat ;!:?erSli:?'not sussed cells, were transfected). 


r>^i-ailed Description Paragraph Right 


(8) 
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After treatment with P— I^'Z'^AT'.Z'^IT^^^^^ 

were washed 5-6 times with fresh T^^^.^^^^ 3 After the first 16 hours of 

.beta.-Galactosidase was measured as described for Example 1. 
follows : 

fr^he^^ e^^eri Slen^s/trgS ct^ ai f " with Chinese h.n,star »vary (CHO) c.Un 

IVJ^lll^Sl r^^ pilynucleotic '^"^-irbiorS^y:^" =°"P'i-^ 

T. -Gal The Dolycation component comprised pEVPBr. Tne diock copuxymcj. f 

that used in Example 2. The results were as follows: 

derivative U n,g) was ^j-f-^ ^ 75 ™ » LdiSm S^ncboSyd^ide wis added to 

Sf„LSrf tf^eaGiTTKl sch"™s foLS between the'an,i„e and aldehyde groups . 
S!s"rfacpon,was anowed to ^ 

Slo?\filizJng"« a^ers ^sop'ropLoI !s the eluent. The conjugate so obtained .a 

referred to hereinafter as "Oligo A Conjugate." 

iisiiiii^i^^ L^L^sif of^ti^rd^^ 

by the sLe amount of Pluronic L61 (BASF Co. and using a "'°J^\JJ^^°if ^^^^^^Jd in 
Pluronic L61 to free aminogroups of P^ly^'^^y^^^""'^^^ fJee amLogroups are 

22% yield a grafted polyethyleneimine copolymer in which 8% of free aminogroups 

substituted with Pluronic L61 . 

^n^L^•a:!nSroSs1.^is?lti7eeS^nr^"^,^^ihL^ 

grafted poi?elhyleneimine iopoly^er in which 11% of free aminogroups of 
polyethyleneimine are substituted with Pluronic P85. 

Pluronic P123 to free aminogroups of polyethyleneimine 0.3:1.0 there is o^tainea xn 
30% ^ield a g rafted polylysine copolymer in which 9% of free aminogroups are 

substituted with Pluronic P12 3 . 

;:ri;:i;ng°thrpgoc:durf ;rg^mpif 2 8 bS^ ■ substituting 24 g of polyjethylene glycol), 

th: sLe Lo;« of Pluronic I38 (BASF Co.) and using a -J'r ratio of activated 
Diiir-nnir v\B to free aminogroups of polyethyleneimine 0.3:1.0 there is oDtainea in 
^lilff grafted po'lysine^opolymer in which 9% of free aminogroups are substituted 
with Pluronic F38. 

Detailed Description P aragraph Right (61) : 

Following the procedure of Example 2 8 but substituting polyethyleneimine by 
DolvetSleneimine modified with Pluronic L123 (BASF Co.) obtained in Example 35 and 
SsJng a moSiratio of activated-^5l7(ithylene glycol) to free aminogroups of modified 
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of groups are substituted with poly (ethylene glycol) . 

of DMEM supplemented with 1% Hepes the following is added; 30 .mu.l of DNA u_i 
ma/ml 35 mu.l of polymer to be tested at various concentrations to get a variety of 
m!d iihinc transfection mixture is allowed to incubate 5 minutes before 

perform the lucSerase assay according to Promega Corporation's recommendation 
Briefly the cells are lysed on ice for 3 0 minutes and then centrifuged at 13 000 g 
?or 2 minites The supernatents are kept and analyzed for luciferase activity. The 

mnT^tG is advantaqeous for a better transfection. Note that P123 alone does not 
t?ansLc? cells and is totally inefficient like CMV-Luc alone. This observation is in 
contract to th^ data shown in'^example 44 where P123 is used to improve gene expression 
in muscle. 

^^^^^'^^'^^^^^Jstoo .mu.g) are resuspended in a volume of 200 
,Tcontaininq various block copolymers -based formulations and inDected i.v into 
C57B1/6 (6-8 week-oM) female micf Twenty-four hours following the in ection the mice 

sacrificed ?o harvest various organs in which luciferase activity is measured or 
^n whrch ongoni^leJSf accumulation is determined. For plasmid ^^^-^-^-1^^ 
are rapidly homogenized with a tissue grinder (Kontes Glass Co.) in cell lysis buffer 
tpromega corporation) supplemented with protease inhibitors, "?he 
kent on ice for 30 minutes and then centrifuged at a maximum speed for 2 minutes. Tne 
suDernatents are kept and analyzed for luciferase activity. The assay is done as 
Jonows ?0 .mu 1 of supernateL is added to luminometric tubes containing 100 ^mu.l 
of luciferase substrate (Promega Corporation). Light emission measured with a 
luminometer (Berthold) for a period of 5 seconds. The data is reported in PS of 
T^^lf^r^se ner ma of oroteins For oligonucleotides, the major organs are extracted 
tw"e wi?h phenol :chlo^of;m and precipitated with ethanol before quantification^ The 
r^s't how that with conventional liposomal formulation and PEI gene expression 

is concentrated in the lungs which is a factor known to ^^^^^^^J^^^^^J °^ 111^7 
embolism. However, gene expression is redirected to liver "l^^" J°^'"^i^'^^J^^^^^,f i_ 
coniuqated to a hydrophobic block copolymer such as P123. In addition, when P123 is 
used Sone gene expression in various organs is very low except in muscle tissue. For 
oliqonicKitides, Se accumulation is observed is kidneys when a hydrophobic carrier 
^PEfconjuga^ed ;o PEG) is used and is redirected to liver when ^l^y^^f ^^^^"^^^ 

P85-PE?/pII) is used. Various and a multitude of mixture of block polymers can be 
pillared to giie a wide range of hydrophobic and hydrophylic balances that can 
?edi?ect gene expression and oligonucleotides accumulation in various regions of the 
body. 


Detailed Description Paragraph Table 
Treatment Relative Enzyme Activity . 
Phosphate 17 .+-. 5 Precipitation 


(1) : 
SEM 


(n = 4) Pluronic A 320 


42 Calcium 


Detailed Description Paragraph Table (2): Di^ir-onir b 910 

Relative .beta. -galactosi dase activity Treatment SEM (n = 4) Pluronic B 910 

45 Calcium Phosphate Precipitation 81 .+-. 17 


. +- 
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Detailed Description Paragraph Table (3): B^„^r^r,^r. r <3in 4.- 

Relative .beta . -galacto sidase Treatment activity .+-. SEM (n = 4) Pluronic B 910 .+ . 
45 Calcium Phosphate Precipitation Bl .+-. 17 

Detailed D escription Paragraph Table (17): ■, c ^ /i 

Transfection mixture Luciferase signal (RLU/s/ug proteins) CMV-Luc alone 15 .+-. 4 
CMV-Luc + P123-PEI/123 1789456 .+-. 45789 CMV-Luc + P123 26 6 CMV-Luc + PEI 

678543 .+-. 32591 

Detailed Des cription Paragraph Table (18): i • 

organs with th e highest luciferase signal or with the ^^9hest ^^^^'"^J^^^""! °^^,3 
Transfection mixture oligonucleotides CMV-Luc alone none CMV-Luc + £2^:^^^/^^".^'^^^ 
CMV-Luc + P123 Muscle CMV-Luc + PEI Lungs CMV-Luc + Liposome (Dotap-chol) Lungs Oligo 
J^^ne LungFlHd Liver Oligo h- PEI conjugated to PEG Kidneys Oligo . P85-PEI/P85 Liver 

Detailed Description Pa ragraph Table (20): 

PLU TONIC P123 P123 (%) Rl5/s/T.A. mu scle 0 31005 5619 0.0007 6052 -+-.1778 0.007 

100499 3 0455~0.07 => 130113 .+-. 46871 0.7 5368 .+-. 1505 7 160 .+-. 23 

Detailed Description Paragraph Table (21): 

PLURONIC P123 P123 (%) RL U/s/T.A. muscle 0 31005 .+-. 5619 0.0007 6052 •+-•1778 0.007 
100499 3 04S5~0.07 => 130113 .-h-. 46871 0.7 5368 .+-. 1505 7 160 23 

CLAIMS : 

11 A pharmaceutical composition according to claim 1 wherein said polynucleotide, 
viral vector, or polynucleotide derivative thereof is plasmid DNA. 

23. The method according to claim 13 wherein the block copolymer comprises the block 
copolymer Pluronic L61 . 
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